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Amended prior version 
IMPROVED TELESCOPE 

FIELD OF THE INVENTION 

The invention concernes the space telescopes and large membraneous 
mirrors. 

STATE OF THE FORMER ART 

PERKINS and ROHRINGER (US 4 093 351), LE GRILL (Fr 2 662 512), and many 
other authors describe membranous mirrors tied to a peripheral rigid 
structure and stiffened and shaped by means of electric charges. 
SILVERBERC, (WO 94/10721), describes a double flag membranous mirror, 
stiffened by surface charges, and shaped by outside fields created by a rigid 
support. 

DU I MA I c tHSMIU (US 5 182 5 1 2>-d^s-eri bcs , fo f use in ultra big ht f re q uency , -a - 
m i rror obta i ne d b y curing a rotating r esinr 

LENINGRAD PREC MECH OPT1, (SU 161 5 655 A) describes a monolithic mirror 
self shapabie made up of two piezoelectric thin plates closely in contact on 
their whole surface, this mirror being curved overall by a single electrode 
acting on one of the plates, and locally by discrete electrodes acting on the 
other plate. 

ANDREAS THEODORO AUCOUSTI (CB 2 247 323 A) describes a monolithic 
mirror self shapabie made up of a deformable substrate covered on a face by 
a reflective surface and on the other face by a network of electrical 
conductors, the whole being located in a magnetic field with which the 
currents circulating in the conductors react. 

In these two last mirrors the electrodes or conductors in contact with the 
reflective surface oblige to a high thickness and/or a high rigidity to 
minimize the surface defects induced by these electrodes or conductors 
generative of electric and thermal constraints. 

None the preceding authors describes or evokes the folding of ihe mirrors. 
HUTCHINSON et all (US Patent N' 5.237.3371 describe the folding of a 
concave metallic membrane on a mendrel. but this folding seems be out of 
the topological rules. 
GOAL OF THE INVENTION 

The goal of the invention is_ to remove the defects of the former art in narticular The 
necessity of a heavy fram_e . jaind_tbe inability to fold purely concave membranous mirror. 
SUMMARY OF THE INVENTION 

Spac e telescope compr i s i ng at l east a membran e ous m i r ror 1 and- a- a c t ua ti n g 
firembf^nc 2 forshap i ng-'m i rror 1. 
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Macro and micr o control. The b pa ie telescope according lu ihe invention comprises at least 
a_m_embraneous mirror 1. an actuating membrane 2 for micro shape bv mainly electrost atic 
action the mirror 1 , and a magnetic field tied to the telescope for macro shape the actuating 
membrane 2 bv electromagnetic action. 

These two levels of shape control allow to avoid the disavantaoes of ANDREAS THEODORO 
AUCQUSTi 

Parabolic free and without cont act membranes. 

The mirror 1 and the actuating membrane 2_ar_eJrjee _ to their peripheries and are tied to the 
telescope bv means of their central parts, either directly or bv means of a device, 
Thev do not have, mate rial contact between them, exent possible common contact in central 
part with the teje scope 

Magnetic djpole for macro control A magnetic drpole centered on the optical axis and tied 
to the telescope generate a maonPtic field axed on this optical axis and mter artino with 
magnetic fie ld of centered or discret coils of the actuating membrane. 

Pa rabol i c — membranes. — : f-h-e — membran e ous — m+prw — * — a-n-d — tfre — actuat i ng 
memb r a n e 2, are made by s -p road i ng a li qu i d fi l m 3 wh i ch hardc - n -s — on— t+re- 
surfacc o f a li qu i d 4 co n tained in a circultt i ^ eorm t i ne r 5 rotating around a 
vertica l frx-fsr 

The m i rror } art-ch-t-rvc actuating n r e-m-b ranc 2 a r e ti e d together by m&a tw — o4 
T - hc? i r cent r ales fla n- g -e s 2.1 — or 2.2, cither directly o-r b y means — of a cyH - nder 
6-r 

Ma g neti c— dfp- oifc. A mag n e t rc-d l po le para ll e l to the optical axis i s ri -gtri l y ti e d- 
to the t e l e sco pe? 

ff-orre- ti-krctrode is i m ple mented b y a -s-pir al s h a ped sur face des i gn, i t works 
fa y electrostat i c-effect when n- o - current flows, and by magnetic effect w hen a 
etj-rreiT t is present. 

RR IFF DESCRIPTION OF THE FIGURES 



l"ig» 2, 3 Mc i tibmTH i 2 o n rotating Ji q ui d v 

T i g. 4 .5 - R i r t g - and handl e-f or hand ling-o f - ^h - c mcmbrant- ^ 

Fig. 6 IV tombranc wi t h down ward- flanges . 

r i g. 7 — Mem brem-e with upward f l an ge-s-r 
r i g. 8, 9 , TO fo l d i ng oT Lhe mir^e^ 

Fiq 1 - Mirror 1 with acruarinn mpmhr ^np ? and magnetic diooles 3 and 4. 
Fig 2 - Ac tuating membrane 2 with ^U rrr^l 
rig 3. 4. 5. G - Folding of the mirror. 
LIST OF THE ITEMS 

1 - Membranous mirror 

2 - Actuating membrane 
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3 - Peripheric coll Inducing magnetic field 

4 - Central device inducting magnetic field 

5 - Circular centered electrode acting upon curvature o f the actuating membran_e_^ 

6 - Circular loc al electrodes having local effet on actuating membrane 2 

7 - Conducting surface of the mirror 1 

8 - Specific electrodes of thc_actuati,n.g_mcnnbrane 2 actin g the mirror 1 
DETAILED DESCRIPTION 

Mirror and act*ra HiTg-iTreiTri>remg7 

Fi r st preferred i mplementat i on (T i g. 2). 

On takes a l i qu i d -4 itT-^nHtoi4^oiTtf i l contain e r 5 rotat i ng s m oothly - around a 
vertical axisv - Thcn , a - sm - a -l t - a n t ho-tm*--e* f - anoth e r Ir quid 3 \ s p - oured ove r it al l 
Hie way to the ed ge 5.1 of container 5. 

T his new liquid will wet th e e dge 5.1 — and w il l so l idify by s pn rrt -a n e ous — &T 
indu - ced cur i ng thorc rby cr eat i ng a memb r ane 2. 

second-pref e rre d imp lem ent at ion- it diff e rs from the one b efore in — t -h a t t he 
liqu i d 3 conta i ns- a - - d - raso i ved pr ud u i l which, after e v a p orat i ov r- of the l iq uid- 
3, w ill leave a f i I m -<wH»~E h e und e r l ying l i qu i d. 
In a vari a n t c ase, li q ui ch^^rteo-rofrt^rfrr s suspended fi b ers. 

Third i^feferr-ed-H^H-eTn ^ (f i g, 2). In th i s - eeree, the Hq u i d 3 only 

conta i ns — suspended — fibers — w h i c-rn — a-ft-e-r — cvq porat - k> rr-; — wili create — a — fibrou -s- 
lay er susc ep ti bl e to r eceive a - rc - s -r n - thtrfr ca n be cur e d -r 

A smoot h mg — lay e r — rs — su perimpo s ed — o n the — e^nfro^rte — l ayer — so thai — ttre 
r o u ghnes s c tf-t-hrs— eor n - pcrsite l ay e r does nc* - s h ow i ng at the surface of th-e 
smooth i ng layer, or b e sma ll er as a pre s e t va l ue - . - 

Fourth preferred i mple me ntat i o n , ft d i ffers from the first in tha t t h e liquid 
3 — b — obta i ned — by — simul t a trecms — or — oc ri T S- ccut i ve — add i t i o n — of two — d-rfferem- 
1 1 q u i d s ' 

fifth pr e ferr e d imp le m e ntatio n . L iq u i d 3 i s abse - n - t r- a n d the mem br a n e 2 i s 
cfwred" - by a li quid or a gaz t h at sol i d i f i es d i rect l y o n to th e- su r face of the 
main li qu i d 4. 

Refl ect i ng laycr r-A- r e flect i ng medium is put on the membran e while i t is still 
on the r otati n g liq uid 4 , na-mcly by the sttr ek-f n -g layers having a - p pr op ri at e 
d iele ct r ic indii^e^-aT Kr - app - ropr i at e th i ckness e s. 

S -H- rfao e- d e signs. Wh il e it i s sti ll on- m-er in l i quid 4 T the mem b ran e ? i s - k i rn My 
covered ? — by means — m — accordanc e- w t t - h — th-e — former art- — with — a — conducting - 
covering I n the 3hap e--o f - surface des i gns 7, i n s o- doing creatin g a uumbci uf 
annu l ar electrodes c e n tere d on the opt i c - e l- axis, acting u pon the radius of 
c tJ- r v ature, and a number of l oca l e l ect r odes act i ng upon l o cal d e f e- cfr sr 



\ - MIRROR, ACTUATING MEMBRANE, AND MAGNETIC D1 POLES 
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It is obvious that, when the mem b ranous mir ror 1 and the actuating membrane 2 will be 
unfolded in space, thev do not will take back spontaneously thefr original perfect parabolic 
shapes 

Maqaetic fteJrLtic d to the telesennft 

Telescope fs fitted at rts bottom, at the level of the mirror, with dev ice generating magnetic 
fltjJjJj^uLei;ed on the axis ot this telescope. 

A circular coil made of conducting element, axedon the optical axis of the telescope, when 
activated bv an electric _cur_r_ent._qenerates a magnetic field axed to th e axis ot the telescope. 
The magnetic field can be generated bv a coil 3 of diameter eaaf or biaer than the 
membranes, or bv a coil or maanet 4 internal to the cen tral Holes of the membranes. 
This magnetic field of the, _clj.p_Ql.es 3 or 4 intprart* with the magnetic f ield gene/_°d_by 
electrodes implemented on the actuating membrane, allowing a macro co ntrol of the shape 
of this actuating membrane. 
Mirror and actuating membrane. 

Surface circular electrodes on actuating membrane. Th p membrane 2 is locally covered, 
bv means in accordance with the forme r ar t, with a number of annular conductive electrodes 
5 centered on the optical axis, and a number of local anular conductive electrodes 6. 
Actuating coils.. 

When thev are feeded bv electric current, discrete coils 5 and 6 of the actuating membrane 2 
generate magnetic _fi_e Ids Interacting with the magnetic fie ld of the The telescope, so as to 
maintain the desired shape of said membrane and to keep it centered _on the optical axis_of 
.th_e_tel,e,5,cope. 

The centered coils 5 generate an axial magnetic field acting on the radius of courvature of 
the actuating membrane 2. and the local coils 6 generate local magnetic fields having local 
actions 

The actions of coils 5 and 6 give an approximate parabolic shape to the_a_ctuatino membrane 
2 fitted with these coils 5 and 6. 

The final perfect p a rabolic shape is given tp the mirror membrane T bv the elec trostatic 
fo.rces existing between the conducting surface 7 of the mirror me mbrane and electrodes 8 
present on actuating membrane 2. 

Electronic spread in the membrane. Stabilisation of system constituted bv 
mirror 1 and a ctuating membrane 2. . The actuating membrane 2 , wh il e sti l l 
©fl — liqu i d — 4t is locally covered, by means of the former art, with a thin 
structure identical xo that of an integrated multilayer circuit having 
conducting, insulating or semi conducting elements, contiguous or 
superimposed. 

Electrical supply of these surfaces designs is provided by surface conductors 
linked to a power supply through the center of the membrane. 
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These surface designs !C, when integrated to the actuating membrane of the 
mirror, allows, according to the invention, through the use of a capacitive 
coupling between electrodes 8 of the actuating memb rane 2 and the metallic 
layer 7 of the mirror t nembrane and th-o m i rr*n\ a self control of the distance 

between mirror and membrane, and consequently the stabilization of the 
shape ot the membranes without the intervention of ihe central system. 
Accuating- eoil s. Telescope i s fitt eer-at-rt^sot tom, at the level of the mirrotr 
with a colHrrKK l e of conducting elements. 

The coi l so c r eated generates, whe n act iv ated by a n ele ctri c cu rrent, a 
magnetic f ref d paral l el to the axis of th e t e lesc ope 




D i screte co il s 7 o f th e actuating membrane wi l l in teract w i th tfr f s magne - t^ rC 
fre l d, so as to ma i nta i n - fr fre-^re-gfr ^ shap e of said membrane and tc r-keep it 
cent e red on tH^c -op t t cai ax i s of the te l es co pe. 

The membrane - 2-f r ned w i th co il s 7 has -on ly an-a p prox rm ate sh ape, and- 
the f i nal s -h ape is given to the mirro - r membrane 1 — by the cr r o ct rostatrc 
forces ex f st i ng 1 betwoc n th e co n ducting su - rface 8 of th e mir r o r mc-m-brane 
a n d e lect r odes 9 present on membrane 2, 

Mirror — control . — Surface - ele? ' ctr <» f i i c ci r cuits — h rhr g rated — -to — the — membrane 
d u r i ng ma nuf a ct u r i n g, control the potentia l s o f the e l e e t r odes - ac ti ng upon 
the m i rror, as we ll a ^-^ttre-i7rttgTrOTtc-H r l e l d of t h u membrane c oi l s a nd the 
nrrarg n e tic fie l d of the t e lescope, 

; F4re-rrre^8rfffs ed su r face Q o f th e mirror 1 , or any con duct i ng 3urface t -s-frotrfd- 
the r - e - f f ect i ve surface b r e - rirfr fe ctr i c, w i ll i n i t i a ll y b e at 0 po t ent i a l , 
el e ct r od e s — 9 — of — actuating — membrarre — 2 — a-r-e — — art — p^ffrfv* — oi — n e gat i ve 
potentia l s, — — a-s — a — resu l t, — dec r ease — e-F — t+teeera&e — the — relat i ve — disl^rrvc - o 
b e tw ec n-rmrror a nchfre t ua t t ng membran e . 

i n th i s m a n nc re i mport am loca l d i storsion of - tt>c — actuating me m b r ane 2 wi ll 
not prev e nt gett i ng a p er f e c t s h a -p e - ^or t -h e mirror. 

M acro and micro controls. The system, according to the invention, separates long range 
action acting on the actuating membrane through the telescope magnetic field interacting 
with the fields generated bv current flowing in electrodes 5 or 6 of the actuating membrane, 
and short ranoe action acting throunh electric fields hprwpgn mgtallic_iayer 7 of the 
membranous mirror and electrodes 8 of the actuating membrane. 

Ma cro a nd — micr o c on tr ol s, TIik syste m , m:c_u r d ir r9 Co cla i m, sepa r a t es l ong 
r ange action — act i ng on — t+re — act u at i ng — m - e mb rane through — magnet i c f ie lds 
i nteracting wit h t he-frefd - of the coi l , and s hort - ra -rrge-- actiQn act i- r>g— t h roug h 
efe ctr i c - f r e I d betw e en me m b r a nes? 
fl-ofra-ti-ng - container. 
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T i rst prefe rred impl em e ntation (Tig. 4 and 5). The edge b. \ of a c i rcular 
rotat i ng — co n tainer 5 i s surmounted - a n d i n co n tact wrt h-tt-^ffrg 10 hav i rvg - 
han d l i ng means 11 T su ch— a s h a n d le s a l low f r t g this ri n g to be grabbe d— att-d- 
ta ke n away from t h e edge. 

Th e m e mbrane 2 -cr eated when the Him 3 so li d i fies, wi ll st i ckr - the r i ng -h& 
thereby al l owi n g This handling. 

S econd pr e ferre d i mp l ementati o n (r i g. 6 ). The outside wa l l 5.2 of the 
eon tain e r — i s a surface -o f r evolut i on. 

The— me m br a n e 2 extends, by nrvc - a -tr s of forme r a i L, w i th equa l or grea ter 
th ick n ess, on the outs i de wal l 5.2 o f th e c ont ainer, previously coated w i t h a 
non s ti cking product - ,"£Khd-t f >-s o-d o Tn g cr e flt rrvg a p e rtph - e r ical f l a n q e 2,1 that 
increases th e sti ffne s s of this per i ph e ry, -the re by a ll ow in g i t t o r ecover better 
and faster i ts ori g in a l shap e , 
it ends with a - t - brcker-ba t i d a llo wi ng handl i ng -- 

I n a var i at ion (fig, 7), the membrane exte n ds on -tfre i nside wall -oN-tft-e 
conta i ner i n the shape e- f a flange 2. 4 hig h e r than - frhc rotat rft g l i qu i d. 
Th i rd preferred — i mp l ementat i on (Ti g . 6 ). The -eo ntainer 5 has a -ceirmH- 
c ir cula r h oi e 5.3 l i m i ted b y a wa.ll 5.4 ho l d i ng t h p. l iqu i d: 1 

The external surface 5.5 of wal l 5,4 (facin - g - t h e axis) h-as th e s-h-ape of a 
ts y Jin dn c al o r con i cal su r face of rcv u - rut i uM. 

=fhe — mern-brane — 2 — is e xt ende d, w i th — rn c r eased "t - h -t ckness, — &n t h e exte rtmf 
surfae e- -5 : 5, i n so doing - creating an annu l ar c e n tra l f l ange 2.1. 
Tourth pr e f e rred impl e mentation. I n a var i ation , —th e membra n e i s e xtend - cd r 
by a f l ange — 2-r2-; — m — the — in s i de s u rfa c e — of th e wa ll — of the conta i n er and 
therefor e fa i led above th e rotating l i qu i d. 

Two exam ples— o-f-arr engement (f i g. 43) show pa r a ll e l membra -n es and back to 
back m e mb r an e s. 

11 - MIRROR AND MEMBRANE FOLDING (Fig. 4. 5. 6. 7) Mirror and m em bra ne-f<yftHn^ 
(F i g. 5, 9 , 1 0) . The mirror 1 and the actuating membrane 2 are made totally 
or in part of a material with shape memory. 

After manufacturing, the mirror 1 and the membrane 2 are distorted in such 
a way that this distorsion is retained until new conditions appear, that brings 
back the initial shape. 

The membranes are concave; if one pushes (Fig. 8) the bottom of the 
concavity, at its center and perpendicularly to the tangent plane, it results a 
symmetrical circular distorsion which will intrude into the concavity. 
Examination of this previously concave surface then reveals a concave 
peripheral ring and a central convex surface. 
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Thib central convex surface is equally pushed in the same conditions as 
before, and a new element of concave centered $urface can be seen. 
Pursuing with the creation of alternately concave and convex surfaces, one 
obtains a surface resembling a series of circular centered waves (Fig. 8, 9, 
10), 

The thickness of this folding, that is the vertical crest tn cre^T dista nce., can 
be small as one wishes. It only requires an increase in the number of waves. 
For example, the figure b shows a cut in a concave membrane of anv diameter, with g great; 
number of waves. 

For practical drawing reasons, in particular for scale, the waves are invisible, and this cut is 
shown bv a narrow line, however large is the concave membrane. 

Once these waves fixed according to proper physical conditions, the almost 
flat object so obtained can be ^rrnl l aH ln r tr|thwi < c p wnnnd onto itself, a s a flat 
P_ajS_£_r_circular disk .. 
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II - SUBSTITUTE SPECIFICATION under 37_C_ER 1-121 (b)(3) 

Working document showing no new matter 

Each relevent paragraph of the substitute specification is put in connection with relevent 
paragraphs or lines of the immediate prior version (TE2001 0528c) filed on June 28, 2001, or 
of the original filed claims (TE980131), or with the original specfication, translation of the 
international published PCT text WO 96/1 0207, or the drawings of this PCT text. 
Each relevent paragraphe is put in relation with former texts in 
Italics, and former texts are in 9 points police 

OPTICAL DEVICE 

FIELD OF THE INVENTION 

The invention concernes the space telescopes and large membraneous mirrors. 
STATE OF THE FORMER ART 

PERKINS and ROH RINGER (US 4 093 351), L£ CRILL (Fr 2 662 51 2), and many other authors 
describe membranous mirrors tied to a peripheral rigfd structure and stiffened and shaped 
by means of electric charges, 

SILVER BERG, (WO 94/10721), describes a double flag membranous mirror, stiffened by 
surface charges, and shaped by outside fields created by a rigid support. 
LENINGRAD PREC MECH OPTI f (SU 1 61 S 655 A) describes a monolithic mirror self shapable 
made up of two piezoelectric thin plates closely in contact on their whole surface, this mirror 
being curved overall by a single electrode acting on one of the plates, and locally by discrete 
electrodes acting on the other plate. 

ANDREAS THEODORO AUGOUSTi (G8 2 247 323 A) describes a monolithk. mirrur *«elf 
shapable made up of a deformable substrate covered on a face by a reflective surface and on 
the other face by a network of electrical conductors, the whole being located in a magnetic 
field with which the currents circulating in the conductors react. 

In these two last mirrors the electrodes or conductors In contact with the reflective surface 

oblige fo a high thickness and/or a high rigidity to minimize the surface defect* induced by 

these electrodes or conductors generative of electric and thermal constraints. 

None the preceding authors describe* or evokes ihe folding of ihe mirrors. 

HUTCHINSON et all (US Patent N" 5,237.337) describe the folding of a concave metallic 

membrane on a mandrel, but this folding seems be out of the topological rules. 

GOAL OF THE INVENTION 

The goal of the invention is to remove the defects of the former art, in particular the 
necessity of a heavy frame*, and tHp inability to fold purely concavp membranous mirror. 
SUMMARY OF THE INVENTION 

Macro and micro control. The space telescope according to the invention comprises at least 
a membraneous mirror 1, an actuating membrane 2 for micro shape by mainly electrostatic 
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action the mirror 1 , and a magnetic field tied to the telescope lur macro shape the actuating 
membrane 2 by electromagnetic action. 

These two levels of shape control allow to avoid the disavantages of ANDREAS THEODORO 

AUCOUSTI. 2. 

These elements are soon in TE2001 0528c, page p4?Une 10 : 

Magnetic dipole. A magnetic dipole parallel to the optical axis is rigidly tied to the telecope. 

Page line 34 : 

Actuating colls. The telescope is fitted at its bottom, at the level of the mirror, with a coil mad* 
of conducting element. 
Page Jfe, line 20 : 

Macro and micro controls. The system, acording to claim, separate long range action acting on 
the actuating membrane through magnetc fields interacting with the field of the coiln and short 
range action acting through electrc field between membranes. 

It is obvious that the macro and micro control require that the membranous mirror and the actuating 
membrane do not have contact between them or with telescope device, except in their centra! pans, 
with the telescope. 

Parabolic free and without contact membranes. 

The mirror 1 and the actuating membrane 2 are free to their peripheries and are tied to the 
telescope by means of their central parts, either directly or by means of a device. 
These elements are in original fifed claim If, translation of published international PCT text 
WO 96/10207 : 

f) the mirror and its actuating membrane are constituted by concentric membranes, free at their 
peripheries and tied by their central parts, directly or by an intermediate device 
These elements are too in TE200 10528c, page 2^, line 7 : 

The mirror 1 and the actuating membrane 2 are tied together by means of their centrales flanges 
2.1 or or 2.2, either directly or by means of a cylinder 6 

They do not have material contact between them, exept possible common contact in central 
part with th* fplpsmpp 

Original PCT figures 1, 27, and 43, show clearly that the membranous mirror and the 
actuating membrane do nor have contact between them, except maybe at their central part. 

We can soon conclude absolutly, from the upper elements, that the membranes are. free 
and without contact between them or with an other device, except in their central parts 
witjkhe telescope 

Magnetic dipole for macro control A magnetic dipole centered on the optical axis and tied 
to the telescope generate a magnetic field axed on this optica! ttxi> and interacting with 
magnetic field of centered or discret coils of the actuating membrane- 
Soon seen upper 
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BRIEF DESCRIPTION OF THE FIGURES 

Fig 1 - Mirror 1 with actuating membrane 2 and magnetic dipoles 3 and 4. 
Fig 2 - Actuating membrane 2 with electrodes S and 6 
Fig 3, 4, 5, 6 - Folding of the mirror. 
LIST OF THE ITEMS 

1 - Membranous mirror 

2 - Actuating membrane 

3 - Peripheric coil inducing magnetic field 

4 - Central device inducting magnetic field 

5 - Circular centered electrode arcing upon curvature of the actuating membrane 2 

6 - Circular local electrodes having local effet on actuating membrane 2 

7 - Conducting surface of the mirror 1 

8 - Specific electrodes of the actuating membrane 2 acting the mirror 1 
DETAILED DESCRIPTION 

I - MIRROR, ACTUATING MEMBRANE, AND MAGNETIC DIPOLES 

It is obvious that, when the membranous mirror 1 and the actuating membrane 2 will be 
unfolded in space, they do not will take back spontaneously their original perfect parabolic 
shapes 

Magnetic field tied to the telescope 

Telescope is fitted at its bottom, at the level of the mirror, with device generating magnetic 
field centered on the axis ot this telescope. 

A circular coil made of conducting element, axed on the optical axis of the telescope, when 
activated by an electric current, generates a magnetic field axed to the axis of the telescope. 
The magnetic field can be generated by a coil 3 of diamptpr egal or biger than the 
membranes, or by a coil or magnet 4 internal to the central holes of the membranes. 
This magnetic field of the dipoles 3 or 4 interact* wkh the magnetic field genered by 
electrodes implemented on the actuating membrane, allowing a macro control of the shape 
of this actuating membrane. 
Soon seen upper. 

Mirror and actuatinq membrane. 

Surface circular electrodes on actuating membrane. The membrane 2 is locally covered, 
by means in accordance with the former art, with a number of annular conductive electrodes 
5 centered on the optical axis, and a number of local anular conductive electrodes 6. 
Actuating coils.. 

When they are feeded by electric current, discrete coils 5 and 6 of the actuating membrane 2 
generate magnetic fields interacting with the magnetic field of the the telescope, so as to 
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maintain the desired shape of said membrane and Lo Keep it centered on the optical axis of 
the telescope. 

The centered coils 5 generate an axial magnetic field acting on the radius of courvature of 
the actuating membrane 2, and the local coils 6 generate local magnetic fields having local 
actions 

The actions of coils 5 and 6 give an approximate parabolic shape to the actuating membrane 
2 fitted with these coils 5 and 6. 

The final perfect parabolic shape Is given to the mirror membrane 1 by the electrostatic 
forces existing between the conducting surface 7 of the mirror membrane and electrodes 8 
present on actuating membrane 2. 
Soon seen upper 

Macro and micro controls. The system, according to the invention, separates long range 
action acting on the actuating membrane through the telescope magnetfc field interacting 
with the fields generated by current flowing in electrodes 5 or 6 of the actuating membrane, 
and short range action acting through electric fields between metallic layer 7 of the 
membranous mirror and electrodes 8 of the actuating membrane. 
Soon seen upper 

Electronic spread in the actuating membrane. Stabilisation of system constituted by 
mirror 1 and actuating membrane 2. The actuating membrane 2 is locally covered, by 
means of the former art, with a chin structure identical to that of an integrated multilayer 
circuit having conducting, insulating or semi conducting elements, contiguous or 
superimposed. 

Electrical supply of these surfaces designs is provided by surface conductors linked to a 
power supply through the center of the membrane. 

These surface designs IC of the actuating membrane 2 allows, according to the Invention, 
through the use of a capacftive coupling between electrodes 8 of the actuating membrane 2 



II - MIRROR AND MEMBRANE FOLDING (Fig 3, 4, 5, 6 f ). The mirror 1 and the actuating 
membrane 2 are made totally or in part of a material with shape memory. 
After manufacturing, the mirror 1 and the membrane 2 are distorted in such a way that this 
distorsion is retained until new conditions appear, that brings back the initial shape. 
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The membranes are concave; if one pushes (Fig. 3) the bottom of the concavity, at its center 
and perpendicularly to the tangent plane, it results a symmetrical circular distorsion which 
will intrude into the concavity. 

Examination of this previously concave surface then reveals a concave peripheral ring and a 
central convex surface. 

This central convex surface i< equally pushed In the same conditions a5 before, and a new 
element of concave centered surface can be seen. 

Pursuing with the creation of alternately concave and convex surfaces, one obtains a surface 
resembling a series of circular, centered waves (Fig. 4, 5, 6). 

I he thickness of this folding, that is the vartlcal crest to crest distance, can be as small as 
one wishes. It only requires an increase in the number of waves. 

For example, the figure 6 shows a cut in a concave membrane of any diameter, with a great 
number of waves. 

For practical drawing reasons, in particular for scale, the waves are invisible, and this cut is 
shown by a narrow line, however large Is the concave membrane. 

Once these waves fixed according to proper physical conditions, the almost flat object so 
obtained can be wound onto itself, as a flat paper circular disk, allowing an easy transport 
and an easy launch.. 
Soon in 7^2001 0528c, page 27^ me 17 
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